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- Cras PUBLIC interest in the possibility. 


~ of soil improvement from’the use of syn- 
thetic polyelectrolyte soil conditioners 


has. arisen since the announcement of: 


| “Krilium” by the Monsanto Chemical 
Company i in late December of last year. 

‘Very recently, many other products con- 
~ taining polyelectrolytes have been placed 


ments that claim ‘striking bénefits from 


: the use of such materials have. appeared 


in newspapers and magazines. 
~ Many of the soil: conditioners now 


: available, including Krilium (CRD-189), 


-- are salts of a hydrolyzed polymer of ac- 


rylonitrile. Chemically, polyacrylonitrile 


- is a synthetic organic material consisting 
of complex, long-chain. molecules ‘con- 
taining hundreds of atoms each, similar. 


in structure to those of Lucite, Saran, 


_ and other vinyl polymers. These prod- 
~-uets' are light colored, and some-of them | 
may. give off a slight odor of ammonia’ 
when the package i is opened. Hydrolyzed - 
‘polyacrylonitrile i is water soluble, and its | 


"1 After completion of ‘this manuscript, ‘the 
authors: received the June, 1952, issue of Soil 
Science which contains five papers on soil con- 


sion in order to provide: a more complete cov: 
se stage of the subject. 


on the market, and numerous advertise- 


-. ditioners. Portions of several of these ‘articles 
~ have been abstracted and added to this discus-. 


‘2 Jtalicized figures in. parentheses snaligat=: 


a yetetences to.“Literature Cited,” page 8. 


_ hygroscopicity causes if to abeorb diotae - 
ture readily from a humid. atmosphere. 


Some products have been so formulated 


_as to minimize their tendency to- become i 


gummy ot lumpy during bending and 
application to-the soil. eee, 
Preliminary work (4)? suggests that | 
at least some. of the polyelectrolyte con- | 
ditioners have no apparent toxic. effects 


- on plant and animal life in the soil. Germ: 
inating seeds and established plants do... 


not seem to be affected by additions of 
polyacrylonitrile - at the recommended 
rates (5). No interference with the ab- ~ 
sorption of nutrients and trace elements 
has been. detected. from ‘spectroscopic — 
analysis. of bean, wheat, and radish” 


plants (4). Limited studies indicate that — 


ihe polymers have no detrimental effect 


on earthworms (4) nor upon the nitrifi-. 


cation organisms (3). The Krilium poly- 


electrolytes, CRD-186 and CRD-189, are 


‘reported to have a low acute toxicity to 


higher animals on the basis of feeding 
trials with rats and chickens (4). An- | 
other source (2) states that for one of the 
commercial formulations, the oral mini- 
mum lethal dose in mice and rats approxi-_ 
mates 10 to 40. grams per ‘kilogram of: 
live weight. As a. precaution, it is sug- 


gested ‘that unnecessary contact with the” 
skin be avoided in. handling. However, 
manufacturers state that no irritation or 


“electrical forces, these polymers form 


strong. bonds with clay. The polyanions — 
“are not flocculating agents, but are effec- 
“tive stabilizing. agents for flocculated — 
s.": clay (6). The chain-like. molecules are 
~ 2. thought to form bridges holding together- 
«the clay particles and thus preserving the 
“aggregates typical of Soils with - good 
ou = structure. . ? 


These synthetic ‘soil coliditioriers are 
. said to produce aggregation in much the 
same.way as do certain components of | 


> natural soil humus which are formed in 
’ ‘small quantities during the. decomposi- 


- tion of plant residues, manures, and other 


~ organic: materials. In contrast to the. 


natural organic matter, the Krilium 


"polyelectrolytes are reported to resist de- 


- composition by soil organisms. Other in-. 
vestigators. (4) state that crumbs of soil 


- _ treated: with 0.1 per cent CRD-186 have 


~ remained stable under constant perfusion 


-.. -with water. and air ‘for 32 months at 
76°. F, while: untreated crumbs slaked 


down within a few minutes. Greenhouse 


oe and outdoor plots treated with CRD-189. 


. were tested for aggregation periodically 
during a two-year period. Since the 
crumbs did not break down, ihese workers 
suggest. that biological breakdown and 

loss by leaching are negligible with both - 
_ forms of Krilium. The speed with which 
~ the polymer is adsorbed on the clay might 

be expected to affect the extent of loss by . 
~ leaching. Adsorption of sodium. poly- 

methacrylate on kaolinitic clay is reported. 


at (6) to be about three quarters complete. 


- in one day,. with an appreciable. amount - 
_ of adsorption occurring within only a few 
hours. However, more than one month 

was required for approximate. equilib- 

- rium even under favorable conditions. 


(The rate-determining step in the adsorp-: 


tion-is wicagnt to he the rate of diffusion 


ee ~ sensitization. ‘huis een obeereed in over 
ie er we years of production, 
_..-. When dissolvéd:in water or acai to” 
,. soil moisture, polyacrylonitrile exists. as_ 
oo ee. polyanion several thousand Angstrém 

“> units. long and approximately the length | 
. -of clay particles (6). Presumably through . 


ahd orientation of the ‘large polymer or 


molecules. os 
The detailed chemistry ad ceastivity a 


e of these substances has not been studied >. 
by the. California Agricultural: Experi- 


ment Station although several depart- 
ments are investigating the effect of poly- 
electrolyte conditioners on soils and plant 
growth. Much of the work is incomplete. 


“This brief article is intended to summar- 


ize the information now available. 
_ The experiments described herein were. 


conducted by the Department of Soils, 


Berkeley campus, and the Department of 
Irrigation, Davis campus, University of 
California. 

In order to examine the one of 


_ Krilium (CRD-186) upon the formation . 


of soil aggregates and their resistance-to 


dispersion by water, comparisons were 
made of untreated and Krilium-treated 
California soils. The treated soils re- 
ceived polymer additions at the rate of 1 


_part by weight of polymer per 1,000 parts - 
_ of air-dry soil. The air-dry polymer pow-- 
der was scattered over ‘a shallow layer 


of screened, air-dry soil. Where large’ 

batches were required, soil and polymer . 
were thoroughly mixed by rolling back . 
and forth; small lots were mixed by 


‘spatula in a shallow vessel. The mixtures | 


were then sprinkled with water before 
again being mixed. The untreated soils 
were prepared in the same way as the 


treated, except that no Krilium was ._ 


added. 


- The eéffect of. exposure to weather on a 
_polyelectrolyte-treated soils was - exam- 


ined! For this purpose, volumes of ap: 
- proximately 0.5 cubic foot of the treated. 


and untreated soils were placed in verti- 
cal, open-ended, metal cylinders of about 
0.8 square foot cross-sectional area. The 
soil columns were approximately 8 inches 


tall, and made contact with the undis- 


turbed subsoil of a small field. 
‘After exposure for one week during 
chick there was no rain, the soils were 


sampled and air-dried in the laboratory > 


before analysis. The addition of 0.1 per 


-cent Krilium bee Bae by eae ‘to 


tal 


~ nine: air- dry soils eoughti bout a. ‘sig- “ee 

-. ‘nificant increase in content'of water-stable 

- aggregates greater than 0:25 ‘millimeter 

~. in’average diameter (table 1, columns 2,. 

_ 8, and 4): The magnitude of the effect was - 
not -the same for all- of: the soils tested. 


| . The greatest absolute i increases in aggre- 
gation (table 1, column 4.) were observed 


in the silt: igank: loam, and sandy loam. 
‘soils. These medium- and coarser-textured . 
soils displayed a low initial aggregation. | 
_ The least pronounced. effect was observed _ 


by the addition of the polymer to the 


_. finer-textured soils which, without treat- 

ment, already possessed more than 65 
per cent, by weight, of water-stable aggre- 
gates. It is interesting that one soil of this. 


group, the Sweeney clay loam, also con- 


tained a relatively high content of organic — 
matter. Owing to the many | factors affect- 


ing the formation of water-stable aggre- 


_. gates in soils, and to the limited number 
_and type of soils: examined i in.this ex- — 


Soil - 


Rea week after addition 
_. (December 12, 1951) 


fete : | Untreated “Treated - 
eee ; 1 OP ae ay Side ng 
; “per .cent 
Arbuckle sandy loam. ee ae ee ee 
" Hesperia sandy loam..:....... . 49 
Wolodoams 52 ecag eoedssseia & 29, 
Dublinloam............. eel «48 
Yolo silt loam: oe). i besos 19- 
| Sweeney clayloam......... sale 798 
‘Dublin clay... 020.0 0.0.....) . 87 
Hugo clay loam. acer pte Recah lek. 
_ Stockton olay. : ee ey ee aa OF 
= hvaraas of 9soils...... Soe) Oe 
Average of 5soils..... aiteiees . 89 


mer additions. 


conditions, of longer.exposure to the in-. ' 


fluences of weather, soil water, and micro-. ~~ 


organisms, the untreated ‘and polymer- 


treated lots of five soil types were exposed oe 
‘out of doors, without plant cover; in... 
‘ Berkeley, for 18 weeks between December ae 
12, 1951, and April 18, 1952. ae 
During the exposure period, 23.inches =. 
_of rain were recorded at-the University a 


of. California Weather. Station one -half..° 


mile away. Between storms there were 


“several rainless and sometimes sunny | 
‘periods when the surfaces of the soils be- 
came partly dried. The samples of'ex-: 
posed soils collected for aggregate analy- 


at Tee 


‘Table 1—Influence of 0. 1 per. Fcent, by weight, of Krilium (CRD- 186) spon 
Pau percentages, by weight, of water-stable soil aggregates* 
coarser than. 0.25 millimeter 


(All soils were ‘wetted ‘and air-dried before sid ae 


; ‘Bighteen weeks after addition . 
(April 18, 1952): i 


aaa ‘Treated 


Increase Increase =o 


3 4. 5 Bye 7 
per Send. “per cent | per cent _ per cent - per cent - 
92 | 47. | 38 |) 87 | ao 
92 i er eee eae ie 
(OT 15 | 26.) 83. | BT. 

94 51 ~~ 49 ~~ 90 Al 

64 | 45 21 T4 53 

~ 100°. |, .22 soi 

98 | i1.- 

96 19 ae 

85 18 —1 

91 | 387 as 

860 «|. AT 40 


* Water-stable aggregate. measurements are made by sieving the soil. on a screen under water and = 
Sonning that Proportion of the soil, by. wetant; ater ee ee too coarse to pass sbronen the openings. 


cay 


| periment, it is: not ‘yet poastbie’ to a predict: : : S a | 
“which soils will be most affected by poly: oe 


~ ‘The results. discuseed so fab are’ “baaed a, 
on‘ water-stable’ aggregate analyses made: .. ee 
upon untreated and polymer-treated soils | 
shortly after. subsequent wetting and air... 
drying. To study the effect, under field 


She oF sis i nepreeniid we entire 8. inch laine 
na! No separate samples | were’ ‘taken from the > 
“* - jmmediate- soil surface. The. ‘analyses 
eS made after 18 weeks’ exposure are given. 
in columns 5,.6,-and 7 of Table 1. They: 
-.; should be compared with those made be- 
(fore exposure (columns 2, 3;.4). Except 
. for the Arbuckle sandy. loath, all of the | 


‘untreated soils were found to contain 


| se . somewhat higher ‘quantities ‘of water- 
2°. stable aggregates at the end of the four 
~~ months than at the begining. Of the soils. 


| that had been polymer-ireated before the 


exposure, all but one showed a very much 
/ 0 greater ‘aggregation than was produced 
by: the weather alone in the untreated - 
oe soils, “The. exception in this case was a 
-.. heavy clay for which, in the untreated 
~.. state, wetting, drying, and other exposure 

= influences during the. rainy | months in- 
“creased the amount of water-stable aggre: - 


_ gates as effectively as did the polymer. - 


oe The ‘influence of the: added: polymer. 


~~ persisted during 18 weeks of exposure to 
the ‘wet, cool weather of the San Fran- 
cisco Bay region between mid-December 
. and mid-April. Comparison of columns 
-.3 and 6 in Table.1 indicates, on the aver- 


_agé, ‘only slight gains’ and losses in the 


“measured. aggregation. ~ ae, 


A separate experiment was conducted 


concurrently ‘to determine the effect. of 
incorporating alfalfa upon the aggrega- 


_. tion of otherwise untreated soils, One per - 


cent, by weight, of air-dry, ground alfalfa 
-was added to the same. five soils used in 


‘the polymer experiment. Methods of ad-. 
_. dition, mixing, wetting, drying, exposure, 
and sampling were the same. The amount 
~.. of ‘aggregation remained unchanged in 
‘two of the soils, but the Yolo silt loam, 
the Stockton ‘clay, and possibly the Ar-— 


_ buckle sandy loam appeared to be af- 
_ fected: significantly by the decomposing 


alfalfa during the 18-week period. The 
os magnitude of the increase in water-stable 


aggregate content was less than that pro- 


_. duced by-the polymer. Nothing is known 


about the influence of longer. exposure 
- times or of temperature upon. the persis- 
tence: of the water- stable PAR cL een pro- 


dteed by either the folpiher' or - alfalfa, ise le 
Other investigators (4) have reported » eats 
“ that; up to 0.1 percent by weight, the 
greater the amount of Krilium added'to 
‘an unnamed soil, the greater the produc: 


tion of water-stable aggregates larger 


_ than. 0.25 millimeter. Both CRD-186 and 
CRD-189 behaved similarly. Additions of — 


0.1 per cent of CRD-186 caused greater 


numbers of water-stable aggregates in 22° - 


out of 23 soils examined. Included in 
these soils were three from California: 
Pond loam, Panoche silty clay, and Sac- 
ramento clay. It is reported (1) that | 
CRD-186 overcame the: dispersive effect 
of a high exchangeable sodium content in . 
several soils. Workers in Ohio (5). also. 

have found. Krilium to be an effective 
aggregator. ‘They observed that .applica- © 


- tions of 0.05 per cent CRD-186 and 189 © 
-to Miami silt loam had a residual or con- 
_ tinuing effect over a 16-month period. 


Upon wetting and drying, Krilium- 


treated. soils tend to break up into. | 
“smaller blocks separated by finer cracks 7” 


than those found in untreated soils. In 
the exposed cylinders at Berkeley, the 
treated soils cracked, forming many 


small lumps when dried..The untreated ' — 


soils, however, showed fewer cracks, and 
separated from the container walls in 


massive lumps. In a preliminary study. 


on a recently. levéled field -in Glenn. 


County,, Krilium was applied dry and 
‘cultivated in. The field was then sown to 
| Sudangrass. After several flood. irriga- 
- tions in strip checks, the cracking pattern 4 
of the surface soil was examined. The soil 


of the treated plots had cracked to give... 
an average of 36.1 blocks per square foot, - 


‘while the untreated had 19:9. Similar ob- : 
servations have been made in connection ° 
with ‘studies’ on the use of polyelectrolyte 


conditioners: to. ampere seedling emer" 
gence. , . 
Observations have beh iad by others 


(4) on. the “workability” _ of soils as af-- 
fected by CRD-186 and 189. It was... 
stated that these polyelectrolytes. greatly 
reduced. the stickiness of clay soils and. — 
caused them to become. erurably, and: fri- | 


[4] 


Hee = alte even. at: high ¢ moisture “Tegel: ‘The 
".~ differences . were - particularly - ‘noticeable m 
in: the field. plots: -after..winter exposure. . 
-: Our own observations on the exposed. 
-CRD-186 treated soils are.in qualitative 
_ agreement with these reports. As. with 
natural soils of good structure, excessive 
' working of the Krilium-treated soils 
' while at moisture contents above their. 
_- lower plastic limits was found to: cause 

_. structural deterioration (4). 

-, In the Berkeley experiments, no meas-‘ 
_ urements were made of rates of infiltra- 
tion into the treated and untreated soils, ~ 
- but rain water was often observed ‘to 
-* remain longer on the surface of the un- 
treated soils. Recently reported studies. . 
(1,4, 5, and 7) indicate that Krilium ap- - 


plications may increase water percolation 


rates. appreciably. Freshly treated soil 


- .erumbs, when placed in glass columns in 
_ the laboratory, are reported to show (4) 


as much as a hundredfold improvement 


_ -impercolation rates over that for control - 
_ crumbs of similar size if the original soil. 
was fine-textured and in poor tilth. Un- | 
disturbed cores ‘taken from plots on a. 
~ sandy loam soil 11 months after treatment 
-... had percolation rates averaging 4.4 times 
those of cores from untreated soils, Ad- 
dition ‘of CRD-186 to soils with-a high. 
~ content of exchangeable sodium tended to 
‘prevent their dispersion during infiltra- | 
tion of water (J). Permeabilities for two . 
such soils did not decrease after 6 inches: 


of water had passed through the column. 
Measurements of infiltration. rates at the 


~ first and eighth i irrigations of an alkalized 
soil i in small basins ‘showed appreciable 


improvement from the addition of CRD- 


_- 186. In another study (5), the saturated 
' - permeabilities of soil cores were increased 
' -approximately fourfold by use of .05 per 
cent CRD-186, and fivefold by 0.15 per 
-.cent of. conditioner. Application of CRD- 


189 is reported to have reduced: runoff 


in erosion studies (7).. 


The addition of these new conditioners 


has been claimed to improve the water . 
- relations of soils by making more water 
3 available for plants. Statements have been 


sade’ that hee: use: “corrects ‘died out oe 
and “drought-weary” soils'or sandy areas’ 
that hold little water: It-is alleged thatthe 
‘conditioners greatly increase the. water- ~~ 
retaining capacity: ‘of soils, causing them eer 
--to stay moist longer. One advertiser ex- =<.” 
-citedly states that the use of conditioners eee, 
_ will cut water bills in half. . ie 


When’ water is applied to a soil, ‘the: 


. pore spaces may, for a short time, be- | 
come almost filled to the depth. wetted. 
Within’ a few days, in’well-drained soils, 
some of this water will move downward - ea 
and perhaps horizontally. The amount of 


water retained by the soil after drainage ms 


has occurred is-called the field capacity. © oe 
Plants cannot extract all of this moisture - ° 


for their normal functioning, and wilting | 


occurs at. a moisture content: character: . 7 


istic of the soil, which is called the per: 
manent wilting percentage. Although 


‘plants. will absorb moisture during the |. ~ 
‘drainage period, the field capacity of-a~' ~ 


soil is one factor determining its available 
moisture capacity. For practical pur- 


‘poses, ithe difference-in moisture content © - 


between field capacity and the permanent 
wilting percentage represents the total 


soil moisture available to plants in a given. 


depth of soil. Because of the difficulties i in 


measuring field capacities of soils di-  . 
rectly, standardized laboratory determi- — 
nations, called the moisture equivalént — 


and.one-third atmosphere percentage, are 


commonly. used. The permanent wilting 
: percentages may be obtained directly, by. 


growing small sunflower plants in the 
soils or indirectly by determining what is 
called the fifteen-atmosphere percentage. 
Thus, by measuring the effect of soil con- 


ditioners ‘on these soil-moisture charac- 


teristics, their influence upon the total 
soil moisture available to ee can be- 
evaluated. : | 

- Moisture equivalents and "permanent 


wilting percentages using ‘sunflowers were 
' determined for Yolo soils ranging in tex- 


ture from loamy sand to clay. Krilium - 
(CRD-189) at the rate of 0.1 per cent, by 


weight, was mixed with air-dry soil, the - 
mixture was moistened, and the moisture 


81 


NT 


Soil texture : 


ME PWP 


| Table 2—Moisture. equivalents, permanent wilting jpercenteiges, cand | oie 
7 available moisture capacities of: Yolo soils as: affected _ 
| “by. Krilium (CRD-189) | 


e Untreated soil: 


Available |. 


Soil plus 0.1 per cent CRD-189 (by wt.) |- 


|. ‘Available 


; ME. '. PWP water 


water 


_ per cont ; per cent | 


: Toamy aia a ae 


Beet 1.7 42 
«| Fine sandyloam..| - 14.3 BA 
Petaling 198 | 102. 
| . 19.7* 10.2 
Clay loamt.. Ay xcphae 92.34. 11.4. 
$2.2 


17.3 


ee ee oe 


wetting and drying carried out ng the other soils. 
a Used 0.1 per cent CED-186 


: equivalents were run without preliminary. - 


_ air-drying of the treated soil. Addition of 
the Krilium produced no distinct changes 


in moisture equivalents or wilting points © 


.: and hence no increase in available water 


(table 2). 


‘ determination, the moisture equivalent 


se and the available water were decreased. 


° The. water-retention characteristics of 


a ake CRD. 186-treated soils of four other series 
- -wére investigated, using apparatus which 
pertnitted determination of the amount 


per cent. 


3.5 7.6 40 | 36 | 
. 59 14.0.) 85 5.5 
96 | 19.8 | . 105 — 9.3. 
9.5 19.0* | 10.5 8.5 
10.9 22.3. | 11.5 10.8 

14.9 32.1 15.1 


® Wetted and - dried. three ‘mes - before beginning ‘moisture equivalent determination. No ‘preliminary. ne 


In fact, where the loam was _ 
wetted and dried ices. times before the 


” per cent per cent 


per cent 


17.0 


of water held under a number of pres- — 

sures. These soils were air-dried after 
incorporating the polymer. The water-_re- 
tained against a one-third atmosphere 


pressure (approxirnates field capacity) 


and against fifteen atmospheres (approx- 
imates wilting point) is given in Table 3. | 
The one-third atmosphere percentage for _ 


_ the conditioned soils tended to be lower, 


particularly with the Sweeney. The fif- 
teen-atmosphere percentage appeared to 
be unaffected. These measurements indi- 
cate that the addition of 0.1 per cent Kri- 


Table 3-—Waiter-retention characteristics of four soils at one-third and 
_15-atmosphere pressures, ¢ as affected by Krilium 1 (CRD-186) 


“Untreated soil 


“Soil type. 


i/3-atm, | 15-atm. 


Hesperia ee 


Dublin clay 
| Hugo clay loam...} 


Available. 


- Soil-plus 0.1 per cent CRD-186 (by wt.) 


; — Available | ‘ 
water |: 1/ 3-atm. water. 


AN 8.8 3.9 


£6] 


Ge Ane, (CRD. 186) ee not increase abe : 
“available . water . “but “May. ‘diminish . it 
USS somewhat by ‘reducing fe amount : of 
ne water. held after drainage. - | 


In more detailed studios; two. erin 


i formulations were added to five soils at 


.-warious rates. The soils were moistened 


and. air-dried before. determining. the 


. moisture equivalent. Use of as little as 


0.02 per cent conditioner, by weight, 


caused some decreases i in moisture equiv- 
alent. In 10 trials, the moisture equiva- 


lents were less than the controls i in ‘nine 
with 0.1 per cent added, in seven with 


0.2 per cent, and in three with 0.4 per 


cent added. The CRD-189 tended to give 


higher moisture-equivalent values than 


. did the CRD-186 at the 0.3 per-cent and 


0.4 per cent rates, but somewhat different 


* mixing procedures were used. It is doubt- 


ful if the variations oped are of prac- 
tical 4 importance. 


- Although Krilium does not. directly 
increase the available water held by a_ 
a given quantity of soil, such conditioners 
in some soils may indirectly enlarge the 


supply of water available to the plants. 


-If, in-any soil, their use facilitates the 
infiltration of water or encourages deeper 
and more extensive plant root systems, 


plants could extract water from a greater 
volume of soil. This would permit less 
frequent irrigation and more efficient wa- 


ter use. However, under the conditions of © 
the Glenn County plots, use of Krilium — 
did not improve infiltration rates and 
thus. permit. the - ploree of additional 


‘moisture, 


_Itis difficult to Havens what specific | 


effects the synthetic conditioners have on 
plant growth. Plant. responses: obviously 


depend upon many factors, including 


soil temperature, moisture, aeration, nu- 


trient supply, and plant diseases—all of 


‘which may be modified to some extent by 
-.changes in soil structure. Striking bene- 


fits from the use of polyelectrolytes on 


some soils have: been ices (1, 4, and 


: oe 


Most of the i oeatien now ‘available 


relates to the effect of conditioners on 


: germination end’ aedling & emergence: “hn ee 
‘one: greenhouse experiment: (4), carrots). 
‘showed 63 per cent emergence in Miami 
silt loam treated with 0.05 per cent CRD- 
186, but only 32 per cent emerged i inthe 
untreated. soil. Surface crusting was:so. °° 
reduced by the addition of polyelectro- 9 


lytes that “neck-breaking” of radishes, a 


beans, and other plants during emergence = 
was virtually eliminated. In other pre- 
liminary experiments (J), full stands of |». - 
corn were obtained on all CRD-186-. ... 
treated alkali soils, but because of heavy ee 


crust formation, the stands on the un- 


treated soils varied from 0 to 40 percent’. — a 


with little or no yield. Additions of the 
polymer did not -significantly increase : 
corn yields on normal soils.. Treatment - 


of a Miami silt loam with polyelectrolytes 

is reported (4) to have increased the rate. . 
of plant growth, particularly of the roots, 
and produced earlier maturity. Other in- 
‘vestigators (5) have studied the effect of 


CRD-186 on the growth of many crops. 


_in field experiments over a two-year pe- 


riod. Not all crops responded to additions | 
of the conditioner, but in many instances 
yields were increased appreciably. Corn, | 


oats, and carrots seemed to be the most —° 


responsive. Preliminary observations in- 
dicate that application of polyelectrolytes 
to soils under established turf has little 
value. 
Studies: in progress at the University 
of California on how these new products 
may affect plant growth have not been 


completed. The use of Krilium to reduce 
soil crusting and improve seedling emer- 


gence is under investigation by several - 
departments, including Agronomy, Vege- 


table Crops, Soils, and-Floriculture and 


Ornamental Horticulture. To date no con- 
clusive results have been obtained. 


SUMMARY 


~ Many of the seemingly’ sensational 
claus now made for some of the polyelec- 


trolyte soil conditioners cannot be-evalu- .. 
~ ated without further research. Data now 


available at the California Agricultural 
Experiment Station indicate that these 


[7] 


polymers: increase 


_. ditions of such materials do not increase 


“-in:soils. . 


a gregation in ‘some. | 
soils, but itis not known how: ‘well this. 
_ improved. structure: will be “maintained ” 
-under the: usual cultural ’ operations. -Ad- 


the: quantity of available moisture stored, | 


es SEE ig: unlikely. that ot -ageregating sub- . 
ey # stances will prove to’ be a panaree: for all 


‘unfavorable: conditions of “wide: ‘variety ee 

- which-may be found in California’s many 
soils, Although the introduction of: syn-_ : 
thetic: soil conditioners capable of. influ- at 
-encing soil aggregation may point ‘the. 


way. to- future developments. of great 
value in areas where soil improvement is. 


needed, ‘their indiscriminate. use atthe. 
_ present time may lead to disappointment. oe 
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